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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 4, 4, 10-1 1 and 13 are rejected under 35 U.S.C. 102(b) as being 
anticipated over admitted prior art. 

3. Regarding claim 1 , the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 

Regarding claim 4, the admitted prior art discloses the apparatus wherein the 
collimator (48) is operative to focus light from the optical source (46) through the view 
port and onto the surface, such that no light from the optical source directly strikes the 
interior surface of the integrating cavity (42) (See Fig. 15 and Specification, paragraph 
[005], pages 2-3). 

Regarding claim 1 0, the admitted prior art discloses the apparatus wherein the 
collimator is disposed within the integrating cavity at an angle from a direction normal to 
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the surface in the range from about 5 degrees to about 30 degrees (See Fig. 15 and 
Specification, paragraph [005], pages 2-3). 

Regarding claim 1 1 , the admitted prior art discloses the apparatus wherein the 
collimator is disposed within the integrating cavity at an angle from a direction normal to 
the surface of about 15 degrees (See Fig. 15 and Specification, paragraph [005], pages 
2-3). 

Regarding claim 13, the admitted prior art discloses the apparatus wherein any 
portion of the collimator (48) within the integrating cavity (42) that is in the path of 
specular reflection from the surface, has a diffuse, reflective surface (See Fig. 15 and 
Specification, paragraph [005]). 
Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 2-3 and 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over admitted prior art as applied to claim 1 above, and further in view of Takeuchi et al 
(US 5,253,018 A). 

Regarding claims 2-3, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
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the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
Takeuchi discloses a toner image density detecting apparatus wherein the optical 
source is a light emitting diode, emitting infrared light (col. 3, lines 60-66). Takeuchi 
teaches a wide wavelength range visible light source such as a halogen lamp, tungsten 
lamp or the like, an a narrow band-width light source such as an LED, semiconductor 
laser or the like, may be selected in accordance with the spectrum properties of the 
toner and the photosensitive member (col. 3, lines 60-66). Therefore, it would have 
been obvious for the prior art to include a light emitting diode as the optical source, as 
disclosed supra by Takeuchi, to allow for more accurate detection of toner on a surface. 

Regarding claim 6, Takeuchi discloses the apparatus wherein the optical detector 
is a photodiode (col. 3, lines 54-60). 

Regarding claim 7, Takeuchi discloses the apparatus wherein the optical detector 
is a phototransistor (col. 3, lines 54-60). 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over admitted 
prior art as applied to claim 1 above, and further in view of Genovese et al (US 
5,204,538 A). 

Regarding claim 5, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
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the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
The admitted prior art does not specifically disclose of a lens disposed in the collimator. 
Genovese discloses a densitometer wherein the apparatus comprises an lens disposed 
in the collimator (col. 8, lines 35-40). Genovese teaches primary source (102) 
generates near infrared light rays which are transmitted through an aperture 1 18 in 
housing 120 onto condenser lens (116). Condenser lens (116) collimates the light rays 
and focuses the light rays onto the marking or toner particles deposited on the test area 
recorded on the surface of photoreceptor belt (10) (col. 8, lines 35-40). Therefore, it 
would have been obvious to modify the apparatus disclosed by the admitted prior art, to 
include a lens disposed in the collimator, as disclosed supra by Genovese, to increase 
operational efficiencies. 

7. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
admitted prior art as applied to claim 1 above, and further in view of Parker et al (US 
5,548,120 A). 

Regarding claims 8-9, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
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optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
The admitted prior art does not disclose a circuit card. Parker discloses an integrated 
cavity reflectometer comprising a circuit card (i.e. drive circuit, sensing circuit) disposed 
proximate to the optical source and detector (col. 8, lines 47-57). Parker teaches the 
drive circuits are controlled by a set point signal so that the average intensity of the 
linear light beam emitted from the light integrator exit slit as viewed at the CCD camera 
is low enough to avoid fogging sensitized film and high enough to efficiently operate the 
CCD camera. The average light intensity transmitted through the scanned web is 
detected to provide an intensity feedback signal that is used to control the LED drive 
circuits to attain the desired average light intensity at the CCD camera (col. 3, lines 55- 
63). Therefore, it would have been obvious to modify the apparatus disclosed in the 
admitted prior art, to include a circuit card, as disclosed supra by Parker, to increase 
operational efficiencies. 

8. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over admitted 
prior art as applied to claim 1 above, and further in view of Dalton et al (US 6,004,003 
A). 

Regarding claim 12, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
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optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
The admitted prior art does not disclose of a shroud. Dalton discloses an integrated 
lighting device including a shroud covering at least part of the collimator, the shroud 
(1 14) having a diffuse, reflective surface (See Generally Fig. 3 and col. 4, lines 48-65). 
Dalton teaches a the shroud is preferably formed of a translucent material having a 
partially reflective inner surface for reflecting a portion of incident light emitted from the 
light source in a forward direction while allowing a portion of the incident light to be 
transmitted through the shroud and dispersed in peripheral directions. The shroud 
further preferably includes a diffusing outer surface for diffusing the incident light that is 
transmitted through the shroud (See Abstract). Therefore, it would have been obvious 
to modify the apparatus suggested by the admitted prior art, to include a shroud, as 
disclosed supra by Dalton, to allow for a more robust optical density sensor. 
9. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over admitted 
prior art as applied to claim 1 above, and further in view of Moberg et al (US 5,650,843 
A). 

Regarding claim 14, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 



Application/Control Number: 1 0/81 0,732 Page 8 

Art Unit: 2884 

The admitted prior art does not disclose the apparatus comprising a slot. Moberg 
discloses an integrating cavity including a compensating slot (17) formed therein, the 
compensating slot operative to allow light reflected from the surface to directly strike the 
optical detector (See Figs. 1-4 and col. 1 , lines 46-67). Moberg teaches the illuminator 
system of the type having a light integrating cavity with a light input port, a slot for 
emitting diffuse integrated light and a feedback port for providing a sample of integrated 
light from within the cavity, an arc lamp light source for injecting light into the cavity, the 
arc being subject to motion, and feedback control means including a fiber optic cable 
optically coupled to the feedback port for controlling the intensity of light into the cavity 
to maintain stable light intensity within the cavity, the fiber optic cable having a narrow 
light acceptance angle which intercepts integrated light from a relatively small radiating 
surface area within the cavity (col. 1, lines 46-67). Therefore, it would have been 
obvious to modify the apparatus disclosed by the submitted prior art, to include a 
compensating slot, as disclosed by Moberg, to increase operational efficiencies. 
10. Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
admitted prior art as applied to claim 1 above, and further in view of Shimada et al (US 
5,625,857 A). 

Regarding claims 15-17, the admitted prior art discloses an optical density 
sensing toner on a surface in an image forming device, comprising: an integrating cavity 
(42) having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
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and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
The admitted prior art does not disclose an intermediate transfer belt surface. 
Shimada discloses an optical density sensor for sensing toner on a surface wherein the 
surface is a media sheet intermediate transfer belt operative to transfer a developed 
toner image from one or more photoconductive members to a media sheet (See 
Generally Fig. 1 and col. 2, lines 66-67 and col. 3, lines 1-11, col. 4, lines 59-67 and col. 
5, lines 1-3). Shimada teaches in case an intermediate transfer medium is used, a 
toner concentration of a transferred image greatly changes due to such a change as 
environment variation of the intermediate transfer medium. So it is effective to measure 
the toner deposit amount of an image formed on the intermediate transfer medium (col. 
2, lines 17-22). Therefore, it would have been obvious to modify the apparatus 
disclosed in the admitted prior art, to include a surface wherein the surface is a media 
sheet transport belt, as disclosed supra by Shimada, to increase operational 
efficiencies. 

1 1 . Claims 1 8-20 and 22 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over admitted prior art and Parker et al (US 5,548,120 A). 

Regarding claim 18, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
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and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
The admitted prior art does not disclose a circuit card. Parker discloses an integrated 
cavity reflectometer comprising a circuit card (i.e. drive circuit, sensing circuit) disposed 
proximate to the optical source and detector, the circuit card including at least one of an 
optical detector sensing circuit (col. 8, lines 47-57). Parker teaches the drive circuits are 
controlled by a set point signal so that the average intensity of the linear light beam 
emitted from the light integrator exit slit as viewed at the CCD camera is low enough to 
avoid fogging sensitized film and high enough to efficiently operate the CCD camera. 
The average light intensity transmitted through the scanned web is detected to provide 
an intensity feedback signal that is used to control the LED drive circuits to attain the 
desired average light intensity at the CCD camera (col. 3, lines 55-63). Therefore, it 
would have been obvious to modify the apparatus disclosed in the admitted prior art, to 
include a circuit card, as disclosed supra by Parker, to increase operational efficiencies. 
Regarding claim 19, the admitted prior art discloses the apparatus wherein the 

optical source (46) is disposed in a collimator (48) (See Figs. 1-4 and col. 1, lines 46- 

67). 

Regarding claim 20, the admitted prior art discloses the apparatus wherein the 
collimator (48) extends within the interior of the integrating cavity (42) (See Figs. 1-4 
and col. 1, lines 46-67). 

Regarding claim 22, the admitted prior art discloses the apparatus wherein the 
collimator (48) is operative to focus light from the optical source (46) through the view 
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port and onto the surface, such that no light from the optical source directly strikes the 
interior surface of the integrating cavity (42) (See Fig. 15 and Specification, paragraph 
[005], pages 2-3). 

12. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over admitted 
prior art and Parker et al (US 5,548,120 A) as applied to claim 18 above, and further in 
view of Genovese et al (US 5,204,538 A). 

Regarding claim 21 , the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
Parker discloses an integrated cavity reflectometer comprising a circuit card (i.e. drive 
circuit, sensing circuit) disposed proximate to the optical source and detector, the 
circuit card including at least one of an optical detector sensing circuit (col. 8, lines 47- 
57). Neither the admitted prior art nor Parker disclose of a lens disposed in the 
collimator. Genovese discloses a densitometer wherein the apparatus comprises a 
lens disposed in the collimator (col. 8, lines 35-40). Genovese teaches primary source 
(102) generates near infrared light rays which are transmitted through an aperture 118 
in housing 120 onto condenser lens (116). Condenser lens (1 16) collimates the light 
rays and focuses the light rays onto the marking or toner particles deposited on the test 
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area recorded on the surface of photoreceptor belt (10) (col. 8, lines 35-40). Therefore, 
it would have been obvious to modify the apparatus disclosed by the admitted prior art 
and Parker, to include a lens disposed in the collimator, as disclosed supra by 
Genovese, to increase operational efficiencies. 

13. Claims 23-25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
admitted prior art and Parker et al (US 5,548,120 A) as applied to claim 18 above, and 
further in view of Shimada et al (US 5,625,857 A). 

Regarding claims 23-25, the admitted prior art discloses an optical density 
sensing toner on a surface in an image forming device, comprising: an integrating cavity 
(42) having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
Parker discloses an integrated cavity reflectometer comprising a circuit card (i.e. drive 
circuit, sensing circuit) disposed proximate to the optical source and detector, the circuit 
card including at least one of an optical detector sensing circuit (col. 8, lines 47-57). 
Neither the admitted prior art nor Parker disclose of an intermediate transfer belt 
surface. Shimada discloses an optical density sensor for sensing toner on a surface 
wherein the surface is a media sheet intermediate transfer belt operative to transfer a 
developed toner image from one or more photoconductive members to a media sheet 
(See Generally Fig. 1 and col. 2, lines 66-67 and col. 3, lines 1-11, col. 4, lines 59-67 
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and col. 5, lines 1-3). Shimada teaches in case an intermediate transfer medium is 
used, a toner concentration of a transferred image greatly changes due to such a 
change as environment variation of the intermediate transfer medium. So it is effective 
to measure the toner deposit amount of an image formed on the intermediate transfer 
medium (col. 2, lines 17-22). Therefore, it would have been obvious to modify the 
apparatus disclosed in the admitted prior art and Parker, to include a surface wherein 
the surface is a media sheet transport belt, as disclosed supra by Shimada, to increase 
operational efficiencies. 

14. Claims 26- 28 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over admitted prior art and Moberg et al (US 5,650,843 A). 

Regarding claim 26, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
The admitted prior art does not disclose the apparatus comprising a slot. Moberg 
discloses an integrating cavity including a compensating slot (17) formed therein, the 
compensating slot operative to allow light reflected from the surface to directly strike the 
optical detector (See Figs. 1-4 and col. 1, lines 46-67). Moberg teaches the illuminator 
system of the type having a light integrating cavity with a light input port, a slot for 
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emitting diffuse integrated light and a feedback port for providing a sample of integrated 
light from within the cavity, an arc lamp light source for injecting light into the cavity, the 
arc being subject to motion, and feedback control means including a fiber optic cable 
optically coupled to the feedback port for controlling the intensity of light into the cavity 
to maintain stable light intensity within the cavity, the fiber optic cable having a narrow 
light acceptance angle which intercepts integrated light from a relatively small radiating 
surface area within the cavity (col. 1, lines 46-67). Therefore, it would have been 
obvious to modify the apparatus disclosed by the submitted prior art, to include a 
compensating slot, as disclosed by Moberg, to increase operational efficiencies. 

Regarding claim 27, the admitted prior art discloses the apparatus wherein the 
optical source (46) is disposed in a collimator (48) (See Figs. 1-4 and col. 1 , lines 46- 
67). 

Regarding claim 28, the admitted prior art discloses the apparatus wherein the 
collimator (48) extends within the interior of the integrating cavity (42) (See Figs. 1-4 
and col. 1, lines 46-67). 

Regarding claim 30, the admitted prior art discloses the apparatus wherein the 
collimator (48) is operative to focus light from the optical source (46) through the view 
port and onto the surface, such that no light from the optical source directly strikes the 
interior surface of the integrating cavity (42) (See Fig. 1 5 and Specification, paragraph 
[005], pages 2-3). 
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1 5. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over admitted 
prior art and Moberg et al (US 5,650,843 A) as applied to claim 26 above, and further in 
view of Genovese et al (US 5,204,538 A). 

Regarding claim 29, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
Moberg discloses an integrating cavity including a compensating slot (17) formed 
therein, the compensating slot operative to allow light reflected from the surface to 
directly strike the optical detector (See Figs. 1-4 and col. 1, lines 46-67). Neither the 
admitted prior art nor Moberg disclose of a lens disposed in the collimator. Genovese 
discloses a densitometer wherein the apparatus comprises a lens disposed in the 
collimator (col. 8, lines 35-40). Genovese teaches primary source (102) generates near 
infrared light rays which are transmitted through an aperture 1 18 in housing 120 onto 
condenser lens (116). Condenser lens (116) collimates the light rays and focuses the 
light rays onto the marking or toner particles deposited on the test area recorded on the 
surface of photoreceptor belt (10) (col. 8, lines 35-40). Therefore, it would have been 
obvious to modify the apparatus disclosed by the admitted prior art and Parker, to 
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include a lens disposed in the collimator, as disclosed supra by Genovese, to increase 
operational efficiencies. 

1 6. Claims 31 -32 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
admitted prior art and Moberg et al (US 5,650,843 A) as applied to claim 26 above, and 
further in view of Shimada et al (US 5,625,857 A). 

Regarding claims 31-32, the admitted prior art discloses an optical density 
sensing toner on a surface in an image forming device, comprising: an integrating cavity 
(42) having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
Moberg discloses an integrating cavity including a compensating slot (17) formed 
therein, the compensating slot operative to allow light reflected from the surface to 
directly strike the optical detector (See Figs. 1-4 and col. 1, lines 46-67). Neither the 
admitted prior art nor Moberg disclose wherein the surface is an intermediate transfer 
belt. Shimada discloses an optical density sensor for sensing toner on a surface 
wherein the surface is a media sheet intermediate transfer belt operative to transfer a 
developed toner image from one or more photoconductive members to a media sheet 
(See Generally Fig. 1 and col. 2, lines 66-67 and col. 3, lines 1-11, col. 4, lines 59-67 
and col. 5, lines 1-3). Shimada teaches in case an intermediate transfer medium is 
used, a toner concentration of a transferred image greatly changes due to such a 
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change as environment variation of the intermediate transfer medium. So it is effective 
to measure the toner deposit amount of an image formed on the intermediate transfer 
medium (col. 2, lines 17-22). Therefore, it would have been obvious to modify the 
apparatus disclosed in the admitted prior art, to include a surface wherein the surface is 
a media sheet transport belt, as disclosed supra by Shimada, to increase operational 
efficiencies. 

17. Claims 33-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
admitted prior art and Moberg et al (US 5,650,843 A), as applied to claim 26 above, and 
further in view of Shimada et al (US 5,625,857 A). 

Regarding claim 26, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
Moberg discloses an integrating cavity including a compensating slot (17) formed 
therein, the compensating slot operative to allow light reflected from the surface to 
directly strike the optical detector (See Figs. 1-4 and col. 1, lines 46-67). Neither the 
admitted prior art nor Moberg disclose of an intermediate transfer belt as the surface. 
Shimada discloses an optical density sensor for sensing toner on a surface wherein the 
surface is a media sheet intermediate transfer belt operative to transfer a developed 
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toner image from one or more photoconductive members to a media sheet (See 
Generally Fig. 1 and col. 2, lines 66-67 and col. 3, lines 1-11, col. 4, lines 59-67 and col. 
5, lines 1-3). Shimada teaches in case an intermediate transfer medium is used, a 
toner concentration of a transferred image greatly changes due to such a change as 
environment variation of the intermediate transfer medium. So it is effective to measure 
the toner deposit amount of an image formed on the intermediate transfer medium (col. 
2, lines 17-22). Therefore, it would have been obvious to modify the apparatus 
disclosed in the admitted prior art and Parker, to include a surface wherein the surface 
is a media sheet transport belt, as disclosed supra by Shimada, to increase operational 
efficiencies. 

1 8. Claim 36 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over admitted 
prior art, Parker et al (US 5,548,120 A) and Moberg et al (US 5,650,843 A). 

Regarding claim 36, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
The admitted prior art does not disclose a circuit card or a compensating slot. Parker 
discloses an integrated cavity reflectometer comprising a circuit card (i.e. drive circuit, 
sensing circuit) disposed proximate to the optical source and detector, the circuit card 
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including at least one of an optical detector sensing circuit (col. 8, lines 47-57). Parker 
teaches the drive circuits are controlled by a set point signal so that the average 
intensity of the linear light beam emitted from the light integrator exit slit as viewed at 
the CCD camera is low enough to avoid fogging sensitized film and high enough to 
efficiently operate the CCD camera. The average light intensity transmitted through the 
scanned web is detected to provide an intensity feedback signal that is used to control 
the LED drive circuits to attain the desired average light intensity at the CCD camera 
(col. 3, lines 55-63). Moberg discloses an integrating cavity including a compensating 
slot (17) formed therein, the compensating slot operative to allow light reflected from the 
surface to directly strike the optical detector (See Figs. 1-4 and col. 1 , lines 46-67). 
Moberg teaches the illuminator system of the type having a light integrating cavity with a 
light input port, a slot for emitting diffuse integrated light and a feedback port for 
providing a sample of integrated light from within the cavity, an arc lamp light source for 
injecting light into the cavity, the arc being subject to motion, and feedback control 
means including a fiber optic cable optically coupled to the feedback port for controlling 
the intensity of light into the cavity to maintain stable light intensity within the cavity, the 
fiber optic cable having a narrow light acceptance angle which intercepts integrated light 
from a relatively small radiating surface area within the cavity (col. 1, lines 46-67). 
Therefore, it would have been obvious to modify the apparatus disclosed in the admitted 
prior art, to include a circuit card and a compensating slot, as disclosed supra by Parker 
and Moberg, to increase operational efficiencies. 
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19. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over admitted 
prior art, Parker et al (US 5,548,120 A) and Moberg et al (US 5,650,843 A) as applied to 
claim 26 above, and further in view of Genovese et al (US 5,204,538 A). 

Regarding claim 37, the admitted prior art discloses an optical density sensing 
toner on a surface in an image forming device, comprising: an integrating cavity (42) 
having a diffuse, reflective inner surface (44) and having a view point (50) formed 
therein; an optical source (46) disposed in a collimator (48) and positioned to illuminate 
the surface through the view point, the collimator extending into the integrating cavity; 
and an optical detector (54) disposed within the integrating cavity outside of a direct 
optical path of the source (See Fig. 15 and Specification, paragraph [005], pages 2-3). 
The admitted prior art does not disclose a circuit card or a compensating slot. Parker 
discloses an integrated cavity reflectometer comprising a circuit card (i.e. drive circuit, 
sensing circuit) disposed proximate to the optical source and detector, the circuit card 
including at least one of an optical detector sensing circuit (col. 8, lines 47-57). Parker 
teaches the drive circuits are controlled by a set point signal so that the average 
intensity of the linear light beam emitted from the light integrator exit slit as viewed at 
the CCD camera is low enough to avoid fogging sensitized film and high enough to 
efficiently operate the CCD camera. The average light intensity transmitted through the 
scanned web is detected to provide an intensity feedback signal that is used to control 
the LED drive circuits to attain the desired average light intensity at the CCD camera 
(col. 3, lines 55-63). Moberg discloses an integrating cavity including a compensating 
slot (17) formed therein, the compensating slot operative to allow light reflected from the 
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surface to directly strike the optical detector (See Figs. 1-4 and col. 1, lines 46-67). The 
admitted prior art, nor Parker nor Moberg disclose of a lens disposed in the collimator. 
Genovese discloses a densitometer wherein the apparatus comprises a lens disposed 
in the collimator (col. 8, lines 35-40). Genovese teaches primary source (102) 
generates near infrared light rays which are transmitted through an aperture 1 18 in 
housing 120 onto condenser lens (116). Condenser lens (1 16) collimates the light rays 
and focuses the light rays onto the marking or toner particles deposited on the test area 
recorded on the surface of photoreceptor belt (10) (col. 8, lines 35-40). Therefore, it 
would have been obvious to modify the apparatus disclosed by the admitted prior art, 
Parker and Moberg, to include a lens disposed in the collimator, as disclosed supra by 
Genovese, to increase operational efficiencies. 

20. Claims 38-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
admitted prior art and Moberg et al (US 5,650,843 A). 

Regarding claim 38, the admitted prior art discloses a method of sensing toner 
on a surface in an image forming device, comprising: illuminating the surface with an 
optical source (46); capturing light reflected from the source by the surface in an 
integrating cavity (42) having diffuse, reflective inner surface (44), the reflected light 
passing through a view port (50) formed in the cavity; sensing light reflected from the 
inner surface of the cavity onto an optical detector (54) disposed within the cavity 
outside of a direct optical path of the source (See Fig. 15 and Specification, paragraph 
[005], pages 2-3). The admitted prior art does not disclose of light passing through a 
compensating slot. Moberg discloses an integrating cavity including a compensating 
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slot (17) formed therein, the compensating slot operative to allow light reflected from the 
surface to directly strike the optical detector (See Figs. 1-4 and col. 1 , lines 46-67). 
Moberg teaches the illuminator system of the type having a light integrating cavity with a 
light input port, a slot for emitting diffuse integrated light and a feedback port for 
providing a sample of integrated light from within the cavity, an arc lamp light source for 
injecting light into the cavity, the arc being subject to motion, and feedback control 
means including a fiber optic cable optically coupled to the feedback port for controlling 
the intensity of light into the cavity to maintain stable light intensity within the cavity, the 
fiber optic cable having a narrow light acceptance angle which intercepts integrated light 
from a relatively small radiating surface area within the cavity (col. 1, lines 46-67). 
Therefore, it would have been obvious to modify the apparatus disclosed in the admitted 
prior art, to include a compensating slot, as disclosed supra by Moberg, to increase 
operational efficiencies. 

Regarding claim 39, Moberg discloses the amount of light reflected by the 
surface directly striking the optical detector is directly proportional to the distance of the 
cavity from the slot (See Figs. 1-4 and col. 1 , lines 46-67). 

Regarding claim 40, the admitted prior art discloses a method wherein the light 
reflected from the source (46) by the surface (44) that directly strikes the detector (54) 
compensates for the attenuation in light reflected from the inner surface of the cavity 
(42) onto the optical detector (54) due to the distance of the cavity from the surface 
(See Fig. 15 and Specification, paragraph [005], pages 2-3). 
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Conclusion 

21 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

22. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Faye Polyzos whose telephone number is 571-272- 
2447. The examiner can normally be reached on Monday thru Friday from 7:30 AM to 
4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Porta can be reached on 571-272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

23. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). / 
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